Different mechanisms regulate phosphatidylserine synthesis in rat cerebral cortex.
Transduction of extracellular signals through the membrane involves both the lipid and protein moiety. Phosphatidylserine participates to these processes as a cofactor for protein kinase C activity and thus the existence of a regulatory mechanism for its synthesis ought to be expected. In plasma membranes from rat cerebral cortex, the activity of serine base exchange enzyme, that is mainly responsible for phosphatidylserine synthesis in mammalian tissues, was reduced by the addition to the incubation mixture of AlF4- or GTP-gamma-S, known activators of G proteins, whereas ATP was almost uneffective. GTP-gamma-S inhibited the enzyme activity only at relatively high concentration (> 0.5 mM). When the synthesis of phosphatidylserine in the same cerebral area was investigated by measuring the incorporation of labelled serine into the phospholipid in the homogenate buffered at pH 7.6, ATP had an inhibitory effect as GTP-gamma-S and AlF4-. Heparin activated both serine base exchange enzyme in plasma membranes and phosphatidylserine synthesis in the homogenate. The preincubation of plasma membranes in the buffer without any other addition at 37 degrees C for 15 min reduced by 30% serine base exchange enzyme activity. The remaining activity responded to the addition of GTP-gamma-S but was insensitive to 5 mM AlF-4, a concentration that inhibited by 60% the enzyme assayed without preincubation. These results indicate the existence of different regulatory mechanisms, involving ATP and G proteins, possibly acting on different enzymes responsible for the synthesis of phosphatidylserine. Since previous studies have shown that hypoxia increases the synthesis of this phospholipid in brain slices or homogenate (Mozzi et al. Mol Cell Biochem 126: 101-107, 1993), it is possible that hypoxia may interfere with at least one of these mechanisms. This hypothesis is supported by the observation that in hypoxic homogenate 20 mM AlF-4 was not able to reduce the synthesis of phosphatidylserine as in normoxic samples. A similar difference between oxygenated and hypoxic samples, concerning their response to AlF4-, was observed when the incorporation of ethanolamine into phosphatidylethanolamine was studied. The incorporation of choline into phosphatidilcholine was, on the contrary, inhibited at a similar extent in both experimental conditions.